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(54) OUTPUT CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an output circuit 
reducing a through-current without damaging high-speed 
responsiveness. 

SOLUTION: Signals inputted from nodes N2 and N4 to 
the output circuit 1 00 are respectively transmitted to 
clocked inverters 31 and 32. The clocked inverter 31 is 
activated when the node N4 is at an H level and the 
clock inverter 32 is activated when the node N2 is at an 
L level. The output signals of the clocked inverter 31 are 
supplied through a node N5 to the gate electrode of a 
PMOS 61 and the output signals of the clocked inverter 
32 are supplied through a node N6 to the gate electrode 
of an NMOS 62. The node N5 is pulled up when the node 
N4 is at the L level and the node N6 is pulled down when 
the node N2 is at the H level. 
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b 1 fcHl"<WSfc* t , m®lW»WE\®l 0 »4/ -K N 
1 RXfS -K N2 |!!KeUfc«EEU^*«a*T?*4< 50 



) 4#§I2 000 -2 09082 

45fc«>, / -KNI XT*/ — K N2 CDmBEW-^t/W^i: 

[ 0034 ] *fc, flflBttlgi LT, / -KNI 

— K N 2 <DHEU"</k6S£ t ^^frX-h* / — 

KNI — K N2 (0«EV"</WiS^gt , Jjg 

USSl 0 Sr«^^MOS h7>^ f4W*0gS 
10 0 <DIU t)&&mffcfZMOS h 7 yi/X* lHjfc^ 

t, iEi&H^^/J^< x±v^c«), liib^aiHiKi o \z 
x±cz>nmmm-t. mt>®&i o o <Dmt>®xm&.-t 

[ 003 5 ] ISWHC, l^^aiHlK2 0 J4. P MOS 2 
1,22, NMOS 23, 24,25, 26 frbffirfg: 
ix-CV^o P MOS 2 1 RZfP MOS 2 2 <D~^(OWM 
c *SSttlI$tl,TV^„ PMOS 2 1 © 
i&jWWMH/ — K N 3 tv, P MOS 2 2 Wffi, 

— K N 4 \Z.m&S tbTV ^ . P MO S 2 1 
«>y-h «SI4/ -K N4 \Z.m& ^ PMOS2 2© 
y-h «^I4/ -KN3 Jw^Fix-CV^. 
[ 0 0 3 6 ] SbK, |^Kll^HHl^2 0 £tft&-fSNM 
OS 2 3 ~2 6 tVSCl t l^i t) , 

^SttBEVs s ^PPiO^tvTV^o NMOS 2 3 
MOS 2 5 <Di&jj<DWi&i*b t \ZS -K N3 

NMOS 2 4 ST/NMOS 2 6 <D*fe*W®@l4i 
{C/ — K N4 \Zffiffi& tlX^Z. NMOS 2 3 (D^-h 
©ffitt/ — K N4 iCgjgfc* tv, NMOS 2 4 (D^-b « 
©4/ -K N3 NMOS 2 5 O^-h «S 

ttmit1-5ffi#«^3 Kl^Sft, NMOS 2 6 CO^- 

[oo37] ±i$©«t5 imi$£ti±mmw5®®®2 o 

/VT\ «#*F4 (CA^»§*v5(S#<DttBEl/-<^iLl' 
^W^g-tCtt, NMOS 2 5 tfSjgiiifllfc 4») , NM 
OS 2 6 &$mW&b 45c - / — K N 3 \Z 

ttW&WEVs s ^Jfn^ti, y-KN3 0lEU^ 
d5L l^-<^i: 42>o / — K N 3 (Dmms^MZ&CX, 
P MOS 2 2 49 , NMOS 2 4 fi^ii 

!R«iC45. Z\<Dtctt>, /-KN4 W4fl2gttEVc c 
*SR1*P$ tU / — K N4 0®El/-</V-^Hl"<^t 4 
5„ 4*5, /-KN4 tDttffW^HCJSCT, PMOS 
2 1 »«Ngi&tfl©lC, NMOS 2 3 H^IS!: 45 „ 

[0038] ft icA^nsm^mn 

JEEI/ ^UA5H U ^/KD^tCJi, NMOS 2 5 jjs^ii 
49 , NMOS 2 6 frmmtMb 45 0 r Ofc 

«>, /-kn4 w-mmwEvs s *sfn*p$ix, /-k 

N4 (DSBEl^/l^L W-^/Wi: 45. / -K N4 <DWZ 
\"<MzfoCX, P MOS 2 1 #*iittffi2: 49 , NM 
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os 2-3 immmmzKz. z<D-tt#>. /-kn3^ 

itWMW&Vc c tfmijfe ft, / — K N 3 CDfflEt^/P 
ttHV'^/l'fcft*. &*S, / — K N 3 CD®EU^/HO£ 
CT, P MOS 2 2 I4#gil#{§lc, NMOS 2 4 liig 

[ 00391 ft**. ±I20±5 -K N3 St;/ — K 

MOS 2 3 RWIMOS 2 4 tCfc •? , 7 — K N 3 

— K N4 (DWBy^MtWt^ ftfc«EU^Hqjt«£ 10 

„ / — KN3 — K N4 COUEU^/V^ 
1 1 ItHlf ^HcfcS i , ^»§&3II]S§2 0 it/ -K N 
3 2&.tf/-K N4 ^W0^1tWB^^mmr*itti< 
£5 fcft, / — K N3 £.07 — K N4 cornEl^A^t 

[ 0040] flSWdii LT, y — K N 3 

— K N4 (DttBEW^^Jt t> |CL P"<^T*fe5 i: , J — 

K N 3 &t£/ — KN4 (DWB/^fr^jZb &!> , Kii 

S^SSSrfT? <t5 KLT*K *a$a*tv\ ft*,, sab 
tt«Stt2 0 £«tj£f5MOS h 7 V^;**l4ffl*|H]gg 

100 <Dttit)8&MifcrzMos h 7>^^iat-< 
xszznmwm.. mtimm o o cDffl*©-c3££-r 

[ 0041 ] r rT\ ■ft^iS^l ~4 JCA*$*t5{f^ 
*5S4-*-*fS«4»«0ISK:ov^TSrlttWi-5. 04 ttffi 
^£j£[h!!&7 0 OE&ia-C-fcSo 

[ 0042] ff-5§3y£lHl8g7 0 J4NANDy-h 7 1 ~ 50 
7 6 , ^^H8 1 , 8 2, 8 5 ~8 9 ffif&£ 
*VC^-5 0 NAND^-h 7 1 W7 2 tt3 A*l Hi* 
CDNAND^-b T'fcO , NANDy-b 7 3 K.tf7 4 
tt4 A*l UJ*CDNANDy— h T'fct) v NANDy- 
h 7 5 5.tJ7 6 142 A*l HWjCDNANliy-h Xh 
5 0 *§-S§-±J&lfiiS&7 0 \Z\t3 OCDA*S£?-9 1x92, 
9 3 1 4 OCDtti^ffi^-Sr^nhS. 'tt-g-^IilK7 0 CDffl 

*«^»4^tv€tu^Kiii5iiHissi o stF2 o ofs^m- 
i ~4 (c^Btetvs^x @4 Kjo^-ctt, 

mh%0g£\&l 0 RV2 0 CDftWF-1 ~4 CD** 40 

fc-rzt <Dt RtnttttLx^to 

[ 0 0 4 3 ] 04 KfcVMT, A**&?9 1 Cf** 
{H§CLK#A*£^ A*Sg^9 2 fcttf&l (Or-* 
ft#DATAl a*A*£*k A**^ 3 lCf4fS2 ©f 
— * ^-§-D AT A2 #A*£ *V5 o . 
[ 0044] A**£?-9 1 l4NANDy-h 7 1 ~7 4 
C0-^ivenOA*ffi^)l 7 (OA* 

WHcswsavtv^. >fww8 7©tu**mirf 

8 8 <D A**ST-l-^§ *v, > / W 88(0 
tt!*^^ >vW 8 9 (D A*i&? tlT V n 50 



) #^200 0 -2090 8 2 

70 . 

5„ f/W8 9 Offl*JS^»4NAND^-h 7 1 ~ 
7 4 (0^:tv^tv<DA*«^>l o»c:^$^tv^. 
[ 0045] A^ffl^g 2 Ji* 8 1 (DXJim- 

RtfNANDy-h 7 1 OA*«?<Dl oKgjgfci fvt 
V^. A*i^f-9 3 jt-f^— 9% 2 <OA*ffi^SU!N 
ANDy-b 7 2 WA*^R751 0|C^$tlTV^ 0 

[ 0046] -Y W<-*8 1 ©m^ffi^RtmANDy 

-h71 (Ota^^i^T^^NANDy-h 7 3 OA 
*$SH«01 o{C^$ttTV^o NAND^-N 71© 

mttm-it-o^-^s 5 ©A^s^RtmAND^- 

h7 6 O-*(DA*»Cb^^iv-CV^ 0 
[ 0047] -t" V/<-^8 2 Wtti*j^S.tmANDy 
-h 7 2 (Dm**irfJ4^tv€ttNANDy-h 7 4 <DA 
t>%k=HDl 0{C^§tvTV5o NAND^-h 7 2 © 

mt>m-\m"<-?8 6 ©A**s?-&imANDy- 

h 7 5 ©-*©A*^{Ct^^*VCV^o 
[ 0048] NANDy-h 7 3 ©HJ*SKFI4NAND 
y-h 7 5 ©te*©A*»C^^tv, NAND-y- 
h 7 4 rotb**7-f4NAND^-h 7 6 Of*OAM 

[ 0049] -< ^<-^r 8 5 <D m*ffi^l4g®]^iSE^ 

1 0 roff^§*f-l l-^gc$tV. NAND^-h 7 5 OUl 

*^{4^Ed^a@s&i o Km&ft. n 

ANDy-b 7 6 (DW*«mia&^iaiHiK2 o ©«-^ 
\z.wm ti. 8 6 (om^m-nmi^ 
m®&2 o ©«^«^4 \zwm£*ix^z> 0 

[ 0050] (C«fife$ttfcfS-§^@S&7 0 

<Dwmz^xz&T\zmmtz>o 05 r±, 

gg7 0 (Dmmmtfrztj^ r-fos. * 

3b\ fSUttlEKSl 0 ©m-§«Fl ^A*^tv5m#Sr 
eM^CNl , ft#«^2 ^A*§4T^ft^ffJffiHt 

fcN2> wmmnta 0 ©m^i»3 {ca*§*vs 
(t^$ij®i{t-§<:N3 , \cAt)£tvbm%$: 

toytm^CLK. $51 COx-^fi-^DATAl , % 

2 ©7* — ? fiNHD AT A 2 CDflffil/^/Hiirt ICL 
/Vt Z<Dltlt>, NAND^-h 7 1 ~7 4 ©HJ* 

/<-^8 5 , 86 , NANDy- h 75, 76 (OttJ*ffi 

[ 0 0 5 1 ] 05 tCfc^T, B#£St 1 ^iSSulC, W\ 
<r>=f—5 fi-i-D AT A 1 ©tEl/ ^U#H U ^</Wi * 
U , 98 1 ©W^ft-i^mEW^/V^L \"<)\> 

ftMt l (c-c^ o*^ ft#C L K asfi:*>iJS5 
b , WWW 8 7 ~8 9 {CiSiSi^itvC, NAN 
DV—h 7 1 CD 3 OCOA*ff#«OlJI^^V'35 s -ttv€n 
HU^i:^5>. rco^, NANDy-h 7 1 COW* 
{f^mEl^/MiL W-^Wi: NAND-^-h 7 
1 ©tH^{|fOlEl"</HWV/<-?8 5 Sr^UTS 
$5$tt5>fc*, lt#»?l comE^-</H4HW"</l't^ 
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[ 00 5 2 ] r <OB# x NAND^-h 7 3 Offl^ffi^ 

msx^^Mx 8 1 (omtiis^owB^^ 

^LU^HOfcft, HU^/lomtiX+hZo *fc, NA 
NDy-h 7 2 M 4 (O^EEl^/M) Hl/^/MO** 
-C£>5 0 .<fcoT, NAND^h 7 6 Otb^f9^>fl£E 

4Wc«>, NAND^-h 7 5 Offl^f&-^C>mEE^^</V 
liL U^</W**T*fc«9 , >f *8 6 (7)ffl*ft-^0 
lffi^M>L1/^/V<o££T-fc5o {f-*§* 
^2 RIM <Oflffii"</WiL w^;W4^t*5o 
[ 0 0 5 3 ] ^1 Or^lfDATAl (OB 

JEl/^/i^L l/^/Wc45i x 4 >v^-*8 1 (^W^ft 
fOlBEl/^tmAND^ 7 1 COtti^ff-^Ott 
JEl^/Hti t [ZHU^lst 45 <0T\ >v*-* 8 5 
<^W^ff#<7)lBEl/^</WRtmANDy-h 7 6 COHtt 

ff &tf3 omE^^WlL l/^/Wt 45 0 

[ 00 54] ^Uy^ft^CLKA^^nF^ofc^ Rf. 

2dt 2 fclfc5t&fc:. %2 Of-?{|fDATA2 <E>ttE 

i/^/w^Hu^wt ^0 , -ywws 2 om^-^co 

^CLK^±h±i^t, -r^-^87-89(Cct5 
iI5£#®tVt, NAND^-h 7 2 <03 O^AM^ 
iEl/^^MtlHl/^45o NA 
ND^r-b 7 2 <Offi;£{f^®El/-</WiL U^Vi 4 
5 0 NAND^h 7 2 (Offl^^^^/W^ > 
/W8 6 £^LTKl££;}x5fc*, ft^SHP4 C0®E 
u^</H4Hl/^i: 45 0 
[ 00 5 5 ] w<0P#, NAND^-h 7 4 

m&u^Mt, -{^h 8 2 ^m*{t-^)mEEi/-</v 

#Ll^/HO]fc#>, HU^WSitfcSo Sfc. NA 
ND^-h 7 1 Xtf7 3 CDSEU^</H>H^-</W*4 
T*fc5 0 cfcoT. NANDy-h 7 5 (Oaj^fi^flffi 

4Wc«>, NAND^H- 7 6 (Om^fg^mKl/^ 
(4L U-</W**T*$>9 , 4 8 5 <Ottl*>fW> 

-?1 &tf3 <0ttJEt-"</W*L U^/W*i-efe5o 
[ 0056] CKOg, 312 <Dr-*«#-DATA2 Oft 
JEI/^*5l 1^</MC45 £ , << >v W 8 2 COtb^jfM 
^OWR^ ^RXfN AND ^ — h 7 2 OfflM^)t 
EEl"</W*i t> {CHl^A-i 45 <0T\ * 8 6 

(Dmtim^W£^^RriNAND^-h 7 5 (Offl* 

[ 00 5 7 ] ^uy^ft^CLK^A^T^ofc^ !$ 
gijt 3 (c45Su(c. fgl <7>x-*fi-§-DATAl comE 
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72 

K^^ s HU^t4t) , -ry<-*8 1 OdiM^) 
©Ei^A-^L u^W: 45 o ftMt 3 MT^ n y $ 
^LK^4%JJ55i:, -<>v^8 7 _ 8 9 
Sffi^iltvC, NAND^h 7 1 (03 0<OA*f&-^<0 
mffi/ -</^Jetv?ixHl/^t45o <toT, ^Jt 

3 ic&iv-ai, 1 1 nw^, s^i ^3 <o 

«E^-<^Hl/-<^t 49 , fS^«F2 XtM (OWE 
U^MIL U^</W)**T*fc5o 
[ 0058 ] r (O^, ^1 CQx-* ft-^-D AT A 1 (01; 
10 JE1/^</^l u-</Hc45 i: , ft-g^l Rt^3 (OlE 
W^H±Ll/^Vt45 0 ^n^^ft-^CLKd^-p 
a*o/c^ mi (Ox-^ffi^-DATAl R^2 (Ox- 
^fS-^-DAT A 2 C0®El/^</^t t l-L 

[ 0059 ] >f ^^-^8 1.82 RlfNAND^-h 
71 v 72 (0mEEl^^/H4^tV?ixHl-^:/W**-efc 
5^\ NAND^h 7 3. 74 ^t^jlX04 OCOA^J 
ft^0®El/^H4Hl/-</Vi:45o -(Ofc*. NAN 
D^-h 7 3 , 74 (OU^ft^<omBE^^/W4L I/-<^ 
20 t 45 0 r co^*. NAND^h 7 5 , 76 (Otti^ft 
^«BEi^^/H«tv^ixH^^t45/c:ft, fi^ig 
^2 Xt/3 (Dms^^Mtau^h 45 o 
[ 0060] A*ffi-^mBEW-</Hc^b654v^c*. 
NAND^-h 7 1 Rt57 2 (Oa^ft-^)mBE^-</Hl 
Hl^/W*S-Cfe5o rco^ ft-^T-1 XIM O 

[ 006 1 ] rco^, ^n5/^ft^CLK^*ibT^5 
t , NAND^-h 7 3 R&7 4 (OtH^-^mEEl^< 
^ttil/^t 45/c«>, NAND^h 7 5 W7 6 
30 OW*{H^)ffiEE^-</Vt>Ll/^i:45o -(0^*, 
IW2 St/3 <OffiBEl^/i4> L u-</vi: 45 0 
[ 0062] J&LlKOip ^»^r5ft-^^tHl^7 0 (O 
til^ffi^ o£t) , ft^«^l -4 ^A^H5©J»m 
fCNl -CN4 lCi5, ^®^aiH]^l 0 , 2 0, tH 
^0^1 0 0 0»mcoVNT5rlftK1"5 0 
[ 0 0 6 3 ] 05 1 3 C0J;5 

I-, ©JMt-^CNl JSLt/CN3 <0®El^-</^Hl/-</V 
"CfeO . $0»fS-^CN2 XI/CN4 omEEl^/^L ^ 

40 K N 1 St^«I^aiHl^2 0 <DJ — K N 3 (OmEl^^ 

i4L u-</wt 49 s nassaiejj&i o (0/ -k n 2 fti* 

^15^310^2 o (oy -KN4 (DWBy^mi^^ 

t45o 

[ 0 06 4 ] ^(Ofcfe, *n^W>v<-*3 i ^ 
It, 03 l^-r<t9 (C, PMOS 3 2-1, 32-2355 

^BHttfifc 49 , nmos 32-3 tmmvmt 45 
mE^-</^ 5 Li/-</wffl^fs^m^i-5o o 

50 E*^t±, ^p^K^H3 2W^ 
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[ 0 0 6 5 ] r J — K Nl ©©El^/l^L l"< 
frX'h*) PMOS4 1 \3&ffi&3Bk 45 / — K N4 

(Dmm^^^Hu^X'h*) p mos 4 2 

ffit?fc5. r. ©fc*, y — K N 5 (dliP MOS 4 1 

4 2 «r^LTm«EEVc c & fflia& *l4v\ H^lC, 
y — K N2 waEl/^^HU-^V-C&f? NMOS 5 1 
ttgoBRSU: 45 ri\ y — K N 3 romEEl"</V#L 
/VT'fct) NMOS 5 2 tt#*j®tfti-efc.5o v©fc*, 
y — K N6 KttNMOS 5 1 R&5 2 £:frL-C&&SE 
Vs s ^^tl/iVN, 

[ 0066]: <D&% S tttfjEBSl 0 0 <Dtiit)&&Ml8. 
1--5P MO*S 6 1 <Df~Y W&RXmMOS 6 2 <£>y- 

"C, P MOS 6 1 ttftatt& NMOS 6 2 
lit 45 „ KHJgillflgOP MOS 6 1 £4h 

LTAMSEVc c a^AteaxSfcfc, 05 (CiJI^T, 
frb ffiyj£ *l5 fflAff ^§OUT t LT^H-J; 

5 (C fflyj*?9 OflBEl"</H-±HL^W: 45 0 

[ 0067] 4*5, 8fpflT#CNl RXfCN3 (DWB^ 
-<y^L wwofeofcfc LTt> , 3H&§I3Ih]S§1 0 © 
NMOS 13,14 &U^&awSlH]S&2 0 ©NMOS 2 

3 , 2 4|:i»), y — KN1 , N3 ©©El'-i/WlL U 
-<MC S J — KN2 , N4 oaEW^HiHU^/HCift 

[ 0068] ftC> 05 [C&VZVmt 2 ©<fc? {C, #J 
HPffrtC N 2 RtTC N 4 Offiffi/ ^/l^H 1/ 
*) , «W#iHf#CNl S.IK)N3 ©HEEl^/l^L \"<A> 
©8#fi, _B£Lfc,fc5 fc, 0 CD/ -KN 

2 S.T/Mft^SllHlK2 0 <F>J — K N4 0®EU-</HiL 

u-</^ 49 , nai^aiHi^i 0 ©y — KN1 

^a0gS2 0 ©y -K N3 ©mi^/HiHl^/W: * 

5o 

[ 006 9 ] :©fcfe, ?ny^h>fy/<- *3 2ti>f 
li, 02 tC^fip (C, NMOS 3 1-2, 31— 3 & 

fmmwt 49 , p mos 3 1 -l immwrnt 45 

£9 , HjWti, * o v V V 4 V—9 3 2 h -f >■/<- 

[ 0 0 7 0 ] ::t\ y -K N4 ©BEU^/l^L 
/I'T-fct) P MO S 4 2 ttnKfi: 45 7 — K N 1 
cOlEU^iSHI/^ffcO P MOS 4 1 l*#^a^ 

f&-t?&5 „ r ©fc*, y — k n 5 mp mo s 4 1 5.15 

4 2 sr^-L-cmaiEvc c *mMisitf£s\ mm\^ 

y — KN3 (DUE^^^HP-^-Cfc^ NMOS 5 2 
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Asx-hv nmos 5 i \*#mmtWrehz a Z<Dtc#>, 

y -KN6 KftNMOS 5 1 2 ^SfVXmmS. 

Vs s ^fpjn§ ti/<cv\ 

I 0071 ] r WyjlHlgSl 0 0 <Dtiit)&$:ffil& 

i"5PMOS 6 1 <DV—h WMRlfNMOS 6 2 CD-^ 1 — 

-C, PMOS 6 1 tUmSKML NMOS 6 2 fi^ffl^ 
mt 45 . W*«&^9 (Ctt^a^ffitDNMO S 6 2 *<fr 
10 LTgJfeSEVs s tfftito&tlZtclb. 05 <Dffi^# 
OUTt L-C^1-«t5 iZ s tiijjm-9 ©«El"VM4L 
^^t45 0 

[ 007 2 ] 4fc\ fttf8pm#CN2 5IX:N4 ©«E^ 
^/V^L \"<MZ.t£-otcbLXi> , HKl^llHli^l 0 (O 
NMOS 13,14 B.TmSh%mmEl&2 0 ON MOS 2 
3,24 , y-K Nl , N3 ©«EU^HiHl/ 
y — K N2 , N4 (DlffiU'^WtiL 

20 [ 007 3] ftlC, 05lC*5ft5^Jt 4 ©i5 f( 

►) , Hffllft-^CNl XU=CN4 CD«£EU-</1^5L U^-jU 
<75B#li, Hft^glHlS&l 0 ©y — K N2 RTJ^KlSgSlHl 
g&2 0 <D/ — KN3 <D®EW^/HiL U^/Vi: 40 , M 

KttasiBi o ©y -k ni 5LU^»^aiH]^2 o ©y 

— K N4 ©UEU^H4HW"<^i: 45. 
[ 0 0 7 4 ] CI ©fcfc, 02 IC^rfNMOS 31-2S 
U=03 MOS 3 2 -2 &t t tC^S^t 45 

fc*, ^n y ^h^y/W3 1, 3 2littlC-T^ 
50 — 9 1 L Ttbf^-5 o y — K N 2 (DW&^^&L I/-< 
/KOfcfc, ^Pj»^h <Ov<— ^ 3 1 HmBEl/^/^ s H 
u^uomtm^iiitii-io y-KN4©«E 

[0075] r. r-e, y — kni , N4 ©seei— 

1 1) tMW"</W-e*>«) P MO S 4 1 , 4 2 tit h 
a^lit?fc5. r©fc*, y-KN5ICliPMOS4 1 
RtM 2 ^LtlStEVc c ASf|ttP$tt4V\ 
lc, y — KN2 , N3 ©mEl^^V^L W-^;Ut?fc>9 N 
40 MOS 5 1 , 5 2 fi^at^St?^5 0 - <Dfc«), y - 
KN6 tUiNMOS 5 1 Rm 2 S:^fC^6®EEVs 
s A5P()J!)q$tv4v\ 

[oo76]r ©ife*, t±J/j08Si o o ©tbyj©^«fig 

•f5PMOS 6 1 (Df—Y «<l{ClimEl"</W>SHU-< 
NMOS 6 2 oy-h M-ti© 

Ayj^ttfcft^liffiW^HciSCT, PMOS 6 1 S. 
tfNMOS 6 2 (it t K^agi&tfcflli 45 . lUAJSH^ 
(Cli^ilffiVc c RtmiffiffiJEVs s asitltHUBS 
JO tl4V>fcft, 05©W^f#OUT(C/N5'^^tCT^ 
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[0077] fcfc, ^n -y^^^CLK^Sr^T^ 
t, #Mf^§CN2 5.T/CN3 (Oflffil'^^L 1<"</W 
iZteofct LXh , faUttHElKl 0 ONMOS 1 3 , 
1 4 &U^Sjlag|H!S&2 0 ONMOS 2 3, 2 4 (Cfc 
9, y— KN2, N3 CDUEI/^HIL U"VMC, y — 
KN1 , N4<DW£^^Mmi'^MCfim&ixZ 0 X 

[ 0078 ] o£«J , «#4»SEB67 0 , ^Kl^aiHlK 
1 0 , 2.0., fflAEIS&l 0 0 (D±ftX'MJ*>t , 
fi^CUKmiii!) HMUt, Hi Of-?(lt 
DAT Al iSA^tV5( «EEU"Vt*HU'VHC4 

t , o o wa*m-^ouT©mBE^^ 

#9 RjStLT, H2 ©f-^fifDATA2 

*V5( Sffil^V^U^/McftS) t s tti^Bgl 0 

0 <Ota*{t#OUT OttEU-^/WiL V^fVh Kb, * 

CDx-^IS^-DATAl £tfH2 ©f-?ftfDATA 

•5) m*[U^10 0(Dm^ft^OUTttig-YVt o - 

[ 0079] r (Dip fc, •fI-5Hy$lsI8&7 0 , 3t»HS 
I3&1 0,20, MJ3\b8&1 0 0 LTIi, 2 o 

rox-^ft^-DATAl , DAT A 2 ©HEEl/ ^H^<£ 
ot, ffiyjB?&10 0Oaj7J{i#OUT£, «BEf<^ 

[ 0080]^, fl»*4lHli&7 0 ti:, Hi ©f-^ 
#5§-DATAl OttEW'^SrHW'^/HCl-^^ 
V»*H2 ©f-?ftfDATA2 (DttEl-"<A'$rHl"< 
/H^-fS B#£ , Hi CDx-* ft^-D AT A 1 OflJEU' 
>vt %2 (Or-^^Sf-DAT A2 <omS^^t *k t 
l^L U"<MCLfc^tcm <t5 t£LTV^fc«\ Hi <£> 
r— * <b^D AT A 1 coim^/W: H2 ©f-^ ft-i- 
DAT A 2 ©lEEl^/Wi t> KHl^/W: 

, #fev\ r. otcV>. gft&JlHS&i o , 2 o 
[ 008 1 ] f^w^y -rxaqfttu Hi 

©f-? fs^D AT A 1 OflffiU"</Wi:H2 O^— 
fDATA2 V>WB"<jVb t> KHl"*/HCfcofc 
tL"Ct> , ^ny^ ff-fC L K Jb6*9 lO&gb 
T, HSl^SlHlSSl 0,20 ©WfifeWJ ifet£>*:a6, 
/ -f Xro^riS^gjig^liHlS&i 0,20 lc^-xfe>ii5w 

[0082] Rtom^tai^i o o w»ifm, y -k n 

2 t / — K N4 ©mBEU^OTlB&t* £ t ('^L T, 
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EVMcffl&6**v*te\" o*tj , W^iIhIKi 0 0 <omi 
8&ffif$f5P MOS 61t NMOS 6 2 £ 

a*ttBfc*fe4v«*o«rfrc*5. -w-e, y-KN 

2 ©l£El"</H£>$t£t y — KN4 cOlSEW^/KDft^: 

14, y — K N 2 ©mBE^^KO^bSV — K N4 <DW£ 
l"*A>at£tok V a*tfc*§#CDffl*|HlSgl 0 0 
K^'f 5 -h X'h<0 , 07 it. / — K N4 

®El/^MD^-(b&5/ — K N2 Olffil^^KD^ffct •? 
) &MtW&<Ottlt)®&l 0 0 5 ttm? -Y 5 

\-hX-hZ>o 06S:fflV^, y-KN2(DmiE 

U^</V©^b4V — KN4 C0flffiL^</W^tJ;!9 

[ 0 0 8 3 ] 06 (C*5Vn-C, «MMXll&i3V^s / ~K 
N2 t / -K N4 (DflffiP-^^L Us</l>X*hZ> t ~t 

•5c z<Dlttb, >;xiyt;Y4V'<—9% \ , 3 2 cow^j 
ft#<oaEU^H^i:T, / -KN5 i: / -KN6 «7? 
f|ffil^/W4fct>l£Hl'^/V'ifto-CV^ 0 ^*3, 0^% 
U TV tfjtV 7 — K N 1 t / — K N 3 <Dmffi^ ^/H4 
? ZtVetlS — K N 2 t y — K N 4 1 4B«6<J^ ^JCfc 
5o ioT, P MOS 4 1 StmMOS 5 1 ##^Gi:tK 
fgt^oV^fcfe, 7-KN5 ICI4PMOS4 1 , 4 2 
£#LT@gmEEVc c tfSTOteivf, 7-KN6 {Cf4 
NMOS 5 1,52 ZftLXmimBEVs s ^Jp^tt 
"CVVfeV\ r©fcfe, PMOS6 1 li^a^li, NM 

os 6 2 &mMimxhztc$>. m^^f-9 <nmtim^ 

OUT ©IffiU- ^</H4L V ^-/UXhi . 

[ 0 0 8 4 ] £ CD^, Nf^Jt k 1 (CjSV^T, J — K N4 

0 5o -«^F> 0*bTV^V^5, /— KN3 omEEl/^< 

[ 0085] ?B 7 ^h>f^W3 1 14, y — K N4 
OUH/^Hc:Jt?CT, NMOS 3 1 -2 i^ii^t 
y— KN2<DajE^^/^LU^KD/cfe, P 
MOS 3 1 -1 *S^£KfilTfct) , NMOS 3 1-3«s 
r Ofcfc, ^ n 5/ ^ h-f 3 

1 (Dta^ft-^SffiW^/HiHW^/W^^-Cfct) , y 
-KNSCDmBEU^HtH^^Sr^rt-S,, 

y — k n i , y — K N4 <DWJB>"<frfcb t. 

'0 t &5 O-C, P MOS 4 1,42 tit t> Jc^iilfeffiT* 
[ 0 08 6 ] ^D5/^h/fWW3 2 tt. 7-KN2 

omsy^Mzfczx, p mos 3 2 -2 «:»ii^ire 

hiik / N4 OIEEW^HU^/Wfcfe, P 
MOS 3 2-1 ftt&KBRte *9 , NMOS 3 2-3 

2 (Dffl*fS#0®El^^/vB:L ft9 , J — KN 
6 ^flJEU^HlHU^V^bL U^Wt ?^So 

^ y — K N 2 N y — K N 3 ©iEl^^t t l-L u 
50 ^Vt JfcSOtf. NMOS 5 1 x 5 2 fit fc 
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[ 0 0 8 7 ] J — K N5 <D%&Us<sl>RV; -KN6© [0094]*ny*l- JZ//*-? 3 2 ft, / — K N4 

W&"<MC&CX, P MOS 6 1 RXfNMOS 6 2 li ©mEL^MOfcCT, P MOS 3 2-1 ^^ii^lgt 

k h icmmWSk ftSOt, HJ^JStf^ d^b n 49 , NMOS 3 2-3 *sjma^l84: 46. y — K N 

zttifiiB%oiJTftM'(>t'—yi>'xtfM( 06 i-Jsv" 1 2 ©mE^/i^Hi^/i'©*:©, pmos 32-2^ 

iT^y^-v^jifcaww £45. 'iNffflwe^fcs. r.©fc©, tuyty 4^**9$ 

[ 0088] ftfc, R&& k 2 fcfcVT, / — KN2 © 2 ©UWjfllfttJKVt!'— 45. £ ©B#, 

UE^^</^LU-<^fcH^^Mc4c.fct-r5„ £ y — K N 2 , / — KN3 ©Effi^-Vl^st t t;:Hl"</W 

©n#, B*L"Cvvfcv^ / — K N l ©mEEi^^HiH iftsot, nmos 5 l , 5 2 tik h izmWRMk 4 
U^Wt^L U^.Mzt£^ 0 10 So £ ©fc&, / — K N6 KttNMOS 5 1, 521:^ 

[ 0089 ] ^.;^^/W3 1 ft, NMOS 3 UtiifitffiVs s ^HttP**v5. £©ifei:, ;-KN 

1 -2.aiaiB»RttT»S>9 , J — KN2 ©tffil^A-^H 6 ©SEEi^</HiL l^VVflHtffc* 3l5>. 
l^Hc4"-3fcfc©, P MOS 3 1 -1 a'#9KB|*flte [ 0 0 9 5 ] y -K N 5 ©ftEEl^i'&UV -K N6 © 
49 , NMOS 3 1-3 #*&Ktt& 4-5. - ©fc©, IffiV^HacSDT, P MOS 6 1 RtfNMOS 6 2 »i 

* o y * h ■< 3 1 (D^m^Dnsy ^<Mm k t tc^ga^st 45 ©-e, aj*>ig^9 awj£ n 

W-W^feL wvui 45. - ©Nf. / -K N 1 ©fflffi 5 fflyjft^ouT H^ftr— ^*#I8( 06 tc*>^ 

U"*M> L U"^: 45 fcft, P MO S 4 1 fiiga^ffi t>'NS' ttfclH5#) 1 45 . 

t45#, PMOS4 2(i^a^^:*tm-5fc«), [ 0096 ] Wr, #fMt k 4 (r&V^, 7-KN2© 

J — K N5 \C\tP MOS 4 1 , 4 2 5:i|-LTiSiffV flSE^^/^Hl^^V^^L l/^</Hc4ofct i"5„ - 
c c #£P*n$ tv5 r. k I±4V \ r. ©fc©, J -K N 5 © 20 ©1$, S^t TV MfcV*#. J — K N l ©fiffi^/HiL 

f£EB"</HiL l^-VW: 45. W"</wd»bH^^Hc:45. 

[ 00 90] ^Dj»^b/fy/W3 2 f±, / — KN2 [ 009 7] ^ny^h^yA-^3 1 fi, NMOS 3 

nmLV^jvmiV^Vk 4ofcfc©, P MOS 3 2 - 1-2 *S*^o*R^C*>9 , / — K N2 <r>WB\"<JVfr 

2 ^a^iifc 45 %k p mo s 3 2 -l i^^mmM l v ^mz%o fcfc© , p mo s 3 1 -l a^a^nst 

T-fc9 % NMOS 3 2 -3 *9ftttT*ft>S fc©, * n 49 , NMOS 3 1 —3 ifi&lffllMb 45 . £ ©fc 

y^t>^>/<- * 3 2 ©tti^fc#©flffiW<W*L w< ©, 1 ©ffl^3ft#©®EW"</V 

/v-#*t8f$*v5. £©R#, y-KN2©miEW"</HCJS H:i^-Y^f-y^^te*^HW"<^45o £©B#, 

CT, NMOS51 tmMWMkftZiK NMOS52 J -KN1 ©«E&"^l4>Hl" , VH: 45fc©, PMO 

H^NBitMBKtlH*t5fc>f)» / — K N6 ICftNMOS S 4 1 Ji^a^t 49 , / -KN5 »C»iP MOS 4 
5 1,52 £tf-LTg3fettEVs s ASETOg$ tl5 ^ t tt 30 1,42 JrirLtfilEVc c ^fP*P$ tv5 r. ir »*4 

4V\ r ©fcft, / — K N6 ©flffi/^W4L l/^/PS: V\ r©fc«), / — K N5 OlB"<;H4HI/^;i 

«H#f5. «f$Ji5. 

[ 009 1 ] /-KN5©mEl^/V&tf/-KN6© [ 0098] fvytY -<^*—$Z 2 tt, y — KN2 

«£EW</M;iJ&i:-C, P MOS 6 1 fisfiaittS, NMO 0>WB"WfiL U-<jVt 4ofcfcfe, P MOS 3 2- 

S 6 2 t&mffi&b 45 ©T\ W^)«?9 *»6> 2 igattffit 45 . i £ T\ P MO S 3 2 -1 a^atf 

tv5 ffl^ft^OUT ©IffU'^HtHW-^t 45. ^T'fct) , NMOS 3 2-3 *5^a^t?S>5fc», 

[ 0092] gcJC, t&fa k 3 (C*5V^, / —K.N 4 © ?By?|>-fy/W3 2 ©tti^^©«)EU-</H4K 

tEEi"^W s ftlffli^^*L i/^lofc-jfci t ^ytr— ^^^ffi*»bHUy</Hc45o r©^ / — 

5. ^©^ S*L-CV^4V^. /-KN3 ©SffiV"< KN2 <onSy^-MCtt,CX, NMOS 5 1 
/HiL W^VW*>feHl"VHaS:S. 40 tt& 45 fc*. / — K N 6 IdiNMOS 51, 5 2 Sr^ 

[ 0093 ] ?ny?h^y^-?3 1 tt, /— KN4 LT^iftlBEVs s #6Sbg£ tv5- i: tt4V\ C©fc 

©fiffi^/Ma&C-C, NMOS 3 1-2 «>, J — K N6 ©mBE^^HiL U-^^Hl/^i 

t45„ y-KN2©©EL^</^ s HU"</V©fcfc, P 45. 

MOS 3 1-1 frfmmWMXh*) , NMOS 3 1-3 [ 0 0 9 9 ] J -K N5 ©SffiW^S.U 5 / -K N6 © 

a>mm^mx'hi> . r. ©t©, tuytyj ^^-9 3 «Eu^Kit^ r, p mo s 6 1 fi^a^ss, nm 

1 ©ai^ff ^-fiiis^ y t° -^^^ «ffik 45 „ n ©1*, o s 6 2 lisa^st 45 ©t% w*s»9 *>e> 

/— KNl , J -K N4 ©©EU"</PiSt t> (-L l^^V 415 m^lffi^OUT ©®EU^</HiL U^</^ 45 . 

fc 45 ©T\ P MOS 4 1,42 tik t> \timmXtek 4 [0100] ftK, 07 trfflVNT, y — KN4 ©«EEU 
5. ^©fc©, /-KN5 (C«PMOS41 , 42£# -K N 2 ©SBEL"<yV©»fc 9 gitfr 

LTtaimiEVc c ^PP*q§ti5. r©^, 7-KN 50 ^lco^-C£f£9H-5 . 4*5, 07 {C*5(t5^^ 



19. 

14, H6-tlBWBC;f-/-KN2, /-KN4 

MIL U-<;K J — K N 5 , J — K N6 (DWEBs^Mt 

t <DWB"<M*L V^XhZ o 

[0101] l$£ijt y 1 (C*5V>T. y-KN2 (DWBs 

^ ig*LTV^V*, y — K N 1 (DWSX^^MtHU 
^/l^kLl/^/Hctoo 

[0102] ^uy^h -f^— *3 1 f4, y — KN2 
coeE^^HC^CT, PMOS 3 1-1 rtS^iKfll 
.fcfctK NMOS3 1 -3tf^«:|ftS£to3\ y-fr , 
N4 (DfflEl/^/l^L l/^/W)fc», NMOS 3 1-2 

3 1 ow^m^-tti^-r^t°-^^«tet*5o Z<0 

ff#, 7 — K n i , y — K N4 (Dms^^/^t t (-L V 
toOT\ PMOS 4 1,42 libh iCgiftRlB 
:*6, y-KN5|CttPMOS4 1 x 4 2 
£^LT®&g«ffiVc c dSBttD^tiSo roS*, y- 
K N 5 ^flffii^ ^/M4H u ^</McfB$£ ttS 0 
[0 103] ?n5/^F^y/W3 2H y — KN2 
OWB^^MCJSCXs PMOS 3 2 -2 
b too y — K N4 <0«EUX^j6SL \"<;U<Dtz$>, P 
MOS 3 2-1 **Sffl:Rtg-C*>!» . NMOS 3 2-3^ 

y — K N2 , y — k N3 (om&y^^ftt t ICHI/^ 

t toOT\ NMOS 5 1, 5 2 Hi IC^GSRtei * 
So ^<Dfc£>, y-K N6 tliNMOS 5 1 , 5 2^ 
LTgifeSffiVs s dTOStl^o y-KN 
6 (DWB/^MtHU^/Vft^L l^/Hqg^S tl/5 0 
[0104] y — KN5 ©flffi^/l'Xtfy — KN6 O 
tE^^/H^Ct, P MOS 6 1 RtlNMOS 6 2 tt 
t fe tc^NKfiKCU: to *>-C, W^S^9 frb mt>£ n 
5a^fa^OUTtt^^t°-^^^ffi( 07 
T^^^*jifc«») itoo 
[0105] ftt, H#£0t y 2 iCfcV^, y — KN4 <D 

on#, m^Lxw^K y— kn3 (oms^^MtH 

[0106] ^uy^h -f^-^3 1 f4, NMOS 3 

l -2 MKHdHrftS. P MOS 3 1 -l ds^GSK 
mxhV % NMOS 3 1-3 3jSiKM«fre*)5fcft, 9 
vytYJ 3 1 (DmfiiS^m&X'^MiWrf 

^-yyximfi^Lu^vtteZo ^otif, y-K 

N4 <DnEEL"<MatX>X* P MOS 4 2 tt^fflttJS 
ttofc*. y-KN5 W4PMOS4 1 . 4 2 Sr^M> 

y — KN5 ^^EU^HlHU^ywd^L U^/Wcft 

[0107] fvy.fh 4^*—9Z 2 (4. PMOS 3 
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2 -2 &fmmmx*hZo y N4 o«eeu-</hc 

J&CT, PMOS 3 2—1 ^^tiWK: *9 v NMO 
S32-3^i§^ttoo -(Dfc*. ^u^h-Y 

^^-^32 <Dmxm&*M4>t 9 -y>xftm>bL 

U too - <OB#, y — K N 3 COlffiU ^fcJfcC 

NMOS5 2^^ii^ffittoo Z<Dtc*> s J 
KN6 KI4NMOS5 1 , 5 2 £^LTg&&flffVs s 

asflttn* ixs c t v \ £ ©ib*, y -k n 6 omaE 

70 [ 0 1 0 8 ] y -KN5 Oflffil^/^fttfy -KN6 CD 
«EEU-VM£JSI:T, PMOS 6 1 f4&i:R& NMO 

s 6 2 x&mxs&Kk ft« ot% m^®^9 

its wm^out (Dms^^M-mv-ovh too 

[0109] jsfcic:, N^Bt y 3 tc&vvr, y -KN2 <d 

50 H*utv>*v^$, y-KNi oflffii/^ 
/H4L u- ^jvh^h H i/ ^</He:*S 0 

[0110] tuyfh 1 NMOS 3 

1 -2 *S3KiJR||t?fc9 . y — KN2 OflJElx-<^L 

20 U-</HC*ofcfc*. P MOS 3 1 -1 as£jSRj££ 
9 , NMOS 3 1 -3 d^ii^t too 
9 n y ^ h ^ 3 1 Offl^jft^>mff^-</H4L 

l^/i^Hi^/W: too -(O^f, ;-KN10t£ 
^^yv4>HU^</ui:7iSfc«>, PMOS 4 1 tt^ii^ 
ffltbtl:*) * PMOS 4 2 f4^ii«ffi?rj^rsfc«), 
y — KN5 f£|4PMOS4 1 , 4 2 Sr^ttlliffV 
c c ^fPJO^tLSrt tt*V\ Z<Dfz#>, y— KNSO 
fflJEU ^</Wf4L 1/ H U -</l-t 4 S o 

[0111] ?P7^h^WW32lt y — K N2 

30 (OmS^ ^(C/^C X . P MO S 3 2 -2 ^JgLJg^fgt 
too y -KN4 «)iE^^Hl/^W)fcfe, PM 
OS 3 2 -1 «S^aittfrC*>9\ NMOS 3 2-3^ 

oai^ft^ttEi/^/wiL u^/vt too r<D^p s y 

— KN2 Offlffilx-</V^L l/^</lxt *SOT% NMOS 

5 1 rofc*. y — kn6 \osn 

MOS 5 1,52 *^LTS«l«BEVs s &fVMZ1rvb 
V\ rcOS*. y-KN6 0m^-</W4LU-</^|S 

^0 [ 0 1 1 2 ] y — K N5 ©iffiu-</vsvy — K N 6 <D 
WEU^/WCISCT, P MOS 6 1 RtfNMOS 6214 

t h \zimm#Mb *s <ox\ w^i^9 ^e, mtiis n 

SW^{t^OUT(4ig-r^t B -^^^( @7 tCfcV> 

TAyfy^}xfc«») ttoo 
[0113] ^Jt y 4 iCioV vC, y — K N4 <D 

W&s^&HU^jij)^ L u^Mzfi^tcb i"S 0 - 
(D^ @^LTV^V^ x y — KN3 0®El^^</W4L 

[0114] i?uy?h >T^/<-^3 1 (4, y — KN4, 
50 OttEU^*5L P MOS 3 1 - 
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2 KimmMt teZi>\ P MOS 3 1 -1 sftWSRtt 
■C-fct) s NMOS 3 1—3 ii#%fM#3Bt&bZ>. Z\<Dlt 
«>, ^n-y^H' 9 3 1 Otb^ft-^aEW ^ 

^<M> L U^jVt t£Z>tz.$>, P MOS 4 2 [i^a^t 
KZik P MOS 4 1 It^mtW&tmtZtcib. J 
— K N5 iCtiP MOS 4 1 , 4 2 Sr^LTU^WEEVc 
c isfniq^ ^ r. b I4ftv \ r cofc«>, y — K Nsoi 

[ 0 1 1 5 ] *h 3 2 14, / — K N4 

(DaEl^^/VtiSCT, PMOS 3 2-1 tf%W$Mb 
t& , NMOS 3 2-3 f^fmm^t tiZ>> J — K N 
2 (DlffiU^V'^L l"<./MOfc&, PMOS 3 2 -2 f4 
aiffltfflgTfcS „ r. (Dfc«>, 9vyf-h4 >'<-fi 3 2 
<DtiitliS^>WSy^-M-iL U^/^hHU^b ft 
5. £C9R#, / -FN 3 cdIJEu^i^HI'^./W: &3 
cot?, NMOS 5 2 rtiKSKHi: &5#NMOS 5 1li 
^I»l»t5 tztb. / — KN6 W4NMOS 5 
1,52 Sr^LT^lffiVs s 3SSHttD$tl&V\ :© 
/ — KN6 cOUEU ^H4L W ^/l^^ H U ^ 

1 0 1 1 6 ] / — KN5 <Z>m&X"<frXXf; -KN6© 
mEW'^/HCJESC'C, PMOS 6 1 I4#*|i§:tflg, NM 
OS 6 2 OMmUKttt t£Z> <DX\ frb tttfj* 

[ 0 1 1 7 1 06 % 07 \ZXfflKLtcZo fcl, J — KN 

2 0®SU"</K^^tt J — K N4 <D^S.U^<;V<r>Wc 

{c3Bi^4c-cv^c^ci4, awjiHis&i o o ota^j© 

£«J&-t-5P MOS 6 1 StfNMOS 6 2 &b 1 <-#^ 
ii^t t , HtfjMW* * *■< ttttfcL X 

fit ft5cDf4, / — KN2 coUEi^/KPg-ffci y — K 

N4 <ows.i"</uDmkb 0>m\z§izizw&m&b * 

P MOS 6 1 RtmMOS 6 2 Sri t (c^iltdSi 
5 w t 3 y — K N 2 omE^/K^te 
y — K N4 <DW&"<A'(0&<kk offHzMM&tetth 

< , gfs^sffiv-^/^^-rsm^fs-touT^a^ss 

*9frt>tilt)-tZ>Zk&X%Zo iot, tiWj|E]8&10 

o ©iisj$fi?§tt*s«*p z\t &£< , m^iatei o o © 

W^etc jolts ltiHt»*3b*&< <B»t* c t 

[0118] ftfc, 06 , 07 dJt5RSH**n 
S«fc5 K, tiJ^BBSl 0 0 Offl^)©Sr«lfiH-5PMOS 
61iNMOS62i: dSP^fC^a^t &5 CDf4, y 
— KN5 COUEU^/^^L l"</VXh*) , y — KN6 © 

msy^tmu^vxh^xh^^ -ot.*) , y— k 

N2 <DWSy^<^HU^<^Xh'0 , y -KN4 <DW£ 
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fiZ&^Xi*. 9xiy>rY4^*—*Z 1,32 C9ffl;*j 
SrJS'f^f — f^XtfMbV* P MOS 4 1 , 4 2 \ZX 
y -KN5 SrHU^HCT'/l^Ty T'L, NMOS 5 1 , 
5 2 \ZXS — KN5 ?rL P'^HCT'/V-^^ yLTV^ t 
r. ©fc*, r <r>-fWy ■?'Bi3T7°?\>?t> S kzi. <0 P MO 
S 6 1 i NMOS 6 2 ©#g&#fiiaS£5&1-£ 1 1 fc 
1^, y — KN2 , y-KN4 {cy^X^HiLTt, ^ 
P y ^ f W WW 3 1 (DtiitHtmj ^t" ^ fttt 
d»HU-<yKD®EU"<;K ^ n ^ h ^ i^/^— ^ 3 2© 

J^OT-, PMOS6UNMOS6 2 (D^m^W)^ 

[0119] tb^0?&l 0 0 {C*3V^TI4, 9 oy 
*h ^W<-^3 1,32 (C*3V^, -t^V?tt3 0©M 
OSh7^^^t, y— KN5<D7 p >'UT5'7'fc5VM4 
y -KN6 ©^^^ytCjJVT, OM:it2 oCMO 

20 [0120] UtfjlHli&l 0 0 ^*JVNTI4, T^T- 

fc5 y — K N 2 RTf; — K N4 OlSEW-^/W^bJSW 
^J|H]8S1 0 0 (Dffl^J©<7>MOS h 7 ^v 5 ^? {d-^-xfeiv 
5 *-C»rj4, ^ n y ? h ^ v/^-^ l 8&frtZ U&o 
»tCJ:V\ /i*5, ^ay^h/fWWS 1,32 
14, ^»H3!h]SS1 0 , 2 0 IC«t«3 gi^ixfcy — KN 
2 , y-K N4 <7>mttW&W&LX. W^lHlSSl 0 0 

om^s-^-xsfcft, w^iHiKi o o ©tii^m^ou 

|0121]S6K, ^-§-^[hI8S7 0 tCT, 2 offlr 
JO -^IttDATAl , DAT A2 , %.Wuy?1S%C 
LKfrb£j$&tvk.MWS%CNl ~CN4 tCi*) ^4 

^a@^i 0,20 m*@Ki o o jca^j 

$ tiS Ktlit^omS.^ Mlb^SHSSl 0,20 

ATA1 , DATA2 ©fltEl^/U£iitflL'C:}3< £>g 
?v*y?m%CLKKmMLX, tUAHIKl 0 0 
tOttJ^-§OUT<0®EU-^/vSr^-(b$*, A>of-? 
m-§<omEl^</VO^bmt , tb*fi#OUTO«EU 

40 [0122] *%m<D%2 o>mi.<r>wmzmz> 
mmmz^ximmm^x^T^wm-t^o m 

<D®&mXhZ e 08 JrioV^T, 01 twicmrfi 

gmjcov ^T^4l^c ^#§r#t t, im^m^'-m* 

[ 0 1 2 3 ] 08 Otti*lHlSS2 0 0 Kjo^-Cte, 01 CO 

w^iHii^i o o letter, -fy/W i i i ~i 1 4 # 
b nmx-hZo 

50 [ 0 1 2 4 ] 08 JC*3V^, $\ 1 1 C0A^J4S 
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W -KN5 K^&S Jl,, ai^^li'f V/Wl 1 {0129] £Lh, #$8K©IIJ£©^f§KoV>T&f$ii 

2 (Dxiim-izmfe nrv >s. ^ 1 1 2 <oaa fcRKufca** *^K<o#^i±iasuS(o^©©«^ic 

2f$mtP MOS 6 1 <DV-h WM^mfe HTV^o EB££ HSt ©-WMCV\ 

W WW 113 CDA*S^«/ — K N 6 fcgigfc* it, [0130] 0Rff , y 9 y >9"J*T9 

wtitn&o*-* 1 1 4 (DAfim-izgrnzfix^ *y ro«t? k, m^iaj^om^^NMos o^x-mfc 

-So 1 1 4 Offl^CfliNMOS 6 2 £*V5«fc? ftJt^Kti:, /-KN5 tPMOS6 1 ©ft 

h *VCV V5 0 o* t) , J -K N 5 fcffiS* toO fcg*»t £> it5 N MO S <D>f-h W&b emiHtfgcM 

tvfcft-f-li'f V/W 1 1 1 v 112 Sr^-LTP MOS <Df y/<-*£$:tt*U;E, *3§9!i: I^Hft#)lg£r#5 

6 1 merges *u / -k n 6 ^est* tvfc t 5 . m^iHisso w^e*sp mo s <^t- 

im-ltJ 1/^—9 113, 114 Sr^fCNMOS 6 2 70 Htfifc* *V5.£5 ^®^tCfi % 7 -K N6 t NMOS 6 2 

roy-h ft*5, 4-y*—9\ 11~ (DftbU lC^tt£>;h5P MOS ©Hi: CD^IC-S 

114 ©SSbf^tiJi^iftt) Wt?fc») , ^Ogjijigtt ftHO'f WW fc^tmii, |^1§ft£y£&# 

ISHtfcfclW b -T5 . 5 r. £ * 5 T-t 5 o 

[ 0 1 2 5 ] 1218 fcfcV^CWu / -KN5 , J -KN6 [0131] *fc, :*3§Wfc P^Sjf^r^T^St. 

tc£^£ Jvfcft^f42 o( fflRfl) «VfW**l/ <DT?fcfttf, P MOS SrNMOS NMOS £P MO 

T^h/WlP MOS 6 1 , NMOS 6 2 <D>f—\- W&\C S |cS0Ei"*r. b £#»f3t ©"CttftVN, 

tt&£;}"U5fcfc, PMOS6 1, NMOS6 2^-h [ 0132] Site, ^oy^h ^>vW3 1 , 32 

mgc#«&* ti5m-^>«EL'^ttEii (vWr&t mm ts, xtim^rt mtim^ms^^-^mMt &s 9 n 

iot« 08 wm*Ie]^2 0 0 e>Sifm0i <n v9Y ^yyyXhoXh^\ -<o^3\ y — K n 5 

\&tiim\Q0tmnx'hz> o 20 tPMos6i w-vwMknmRTfs-h'NetN 

[0126] ttij3%k&ffi$£i-Z> P MO S 6 1 , NMOS MOS 6 2 0)V~V WMb (DfflttiVeilim.m'DJ > 
6 2 CD|Eftf£ft;&s##(;:*:£VvS§£\ PMOS 6 1 , N &E!6£tZ>1>\ &5V^PMOS6 1 SrNMOS 

MOS 6 2 ©IM X#*#< 45. w©PMOS6 1, NMOS 6 2 SrNMOS IC^Sftlli, ±IB^lfe© 

NMOS 6 2 ZftmtZ TtfelC ^ o 9 V V~h 3 J^ffit ffiW^ifrft^XZ 5 . 

1,32, &WPMOS 41,42, NMOS 51,5 [0133] ^HJSW^CtJV^Ii, ffl^lUSg 

2 .Xfe Jt®#J*:# W ai*S<0P MOS 6 1 , N ©AA«#*:S9ftWi0l&ia»& <omt)^b L fctfS, te 

MOS 6 2 »it**t< ft< Tt> M t W^fflV^m^ ro«^S^^Wta*ffi-^SrW*IiiifS^A^^t LT 

tfSfcSo 08 (CioV^TB:, -fWWl 1 1 ~1 1 4 S: tiV\ mtf, f-?flfDATAl , DATA2 # 

Jtl!E«J^# V>( Hi^gWP MOS 6 1 , NMO S 6 2 li m^r^M^l 0 j ^()^3®Ih1K1 0,20 f 

if >C#< Xt> <fc V^) -^-YX05P MOS , NMOS X 30 ffi^HliESl 0 0 fc5VM*2 0 0 iCAtlZ tl^t. ©T'fco 

*^T5„ ^»fc*, H8 ©Ul*li]SS2 0 0 tt, Hll (O Tt, *S^KO^-Cfc5, i^iii^ttSra^p 

0 0 tcit^T, MOS h 7>i?x9 b ttli ft< , Kam^wE6ik*5^,T*#5 0 

4 i\ im&>*% V^Xomds h 7 [0134] ifc, W^IhISS?:, ffi^4^lHli^7 0 ^ 
©&tt'>*V^«t V\ n (D&^ mt)®&±»b L ttl^SlHl^l 0,20 *^fefc«^t L T^itL Tt> i 

T^n«, 01 Ota^lHlJSl 0 0 ICjfc-^T, 08 ©ffl^] V\ ^ <D#^-, {t-fC L K \£lt&VX®fcfZ> 

®&2 0 0 <Dto*l"(Tt h ffi«AVjN$ < „ mt)®&b L T ^5 n b &X% Z . 

[ 0 1 2 7 ] C©<fc5 K, ^2 <DlH6©Jg«Hl^l [0135] fc*3, ^#4^111^7 0 ^Mtt^SHKl 

1&<o&Mb it^X, 4 >'<-9 2 WLftiDmmihZ ft. 0,20 o[Hl^«fifei HJicD^lgcot <r>\zW&& z. 

$ b KttiAiswB o o «jR»t e. titz¥mmem®&m b ^< , a* w**>5 - 1 rtw *-ct> ft 

5 o - <Ofc«), ^2 <Dm&<Dim<D&tl®'&2 0 0 14, [0136] 

[0128] ft*s, ^2 <Dfm<Di&ffiz.%>rtz>mj}\BS& v%mt>mzmznm^*^tt\&ti®'8&ffl& 

2 0 0 Kio^-Cti:, W^ft-§OUTCD«EW'^/W^k f5ri:^T?t5 0 

HiltftS^S'^TSrfflV^nff, 1 S«±©^cSti- [ 01 38 ] *HKJ4, A*$n5m^c/^x 
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i hi ] *%m<D%i <D$moj&mcmz>tiit)®&i 

0 0 ©[HlSSBIt?fc-5o 

[ 02 ] * a y t Y -< V*—9 3 1 O0K0t?*)5o 
[ 03 ] * o y 9 \- 4 V/ W 3 2 £>[5]g&0-efcSo 
[ 04 ] flr*£f&B]B7 0 (0[ilSSBIT-fc5o 

[ 05 ] ft4£jft@B7 0 <D®m®mi-5f"(5. w 

1 06 ] 01 tCfcWt, J — KN2 ©IBE^^/KO^k: 
flV —K N4 ©«EU"Vu©SEfbJ: t> JHifc»a0>W* 

[ 07 ] '01 tC&VT, /— KN4 ©mBEW^KD^t; 

— KN2 ©UEU^KD^bt 9 gnfc^DW* 
@&1 0 0 fc*HtS»fls*-r5 f^^r-h -C*>5o 
[ 08] *»W©H2 0lllfi©Jg«»!:tsttsa«J@l62 
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0 0 W|HlK0T-fe5o 

1 ~4 A^iSHH ©Mt^CNl ~CN4 ffl) 
9 W*4g^ 

10,20 -sat 

11,12,21,22 
1 3 ~1 6 , 2 3 ~2 6 

3 1,32 ^Dy^b/f^W 

4 1,42 P MOS ( fclffleBSfl?) 

5 1,52 NMOS ( mH0S6fS) 

6 1 PMOS(a^gffl) 

6 2 NMOS ( mt)&J$) 

7 o 9*&&m 



PMOS ( 
NMOS ( 



100, 200 
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